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CHAPTER 1 
INTRODUCTION 
Solarium melongena L. commonly known as brinjal or 
eggplant is an important nontuberous crop, which belongs to the 
family Solanaceae. It is a self pollinated crop. Apart from being an 
important vegetable crop eggplant also has several medicinal uses 
(Khan, 1979) Solaniim melongena is widely grown in tropical and 
subtropical regions of the world. In India it is one of the most 
popular vegetable crop. The crop can be grown thrice during the 
year and therefore the fruits used as a vegetable are available 
almost throughout the year. 
1.1. Role of Plants in Human Life 
The importance of plants to the living world hardly requires 
any introduction. Man started tailoring them ever since the 
beginning of civilization in many ways suitable to his 
requirements. Man's basic requirements are food, shelter and 
clothing. All these requirements have been accomplished by plants 
from prehistoric time. Batra (1995) pointed out the obvious role of 
plants in human life. Modern civilization despite its far reaching 
advancement still depends basically and largely on plant products. 
Thus, the scope of plant science and its important consequences 
are vast and immense. Therefore the botanical knowledge for 
improvement of food and cash crops are of utmost importance for 
human welfare and progress. 
1.2. Botanical Description of Eggplant 
Eggplant is erect, semierect or prostrate, branched and 
perennial herb or subshrub with strong bushy appearance, growing 
generally to a height of about Imt. tall. It is perennial in habit 
although it is cultivated as annual. The plant is more or less 
prickly according to the nature of soil. In rich garden soil the 
prickles almost or entirely disappear. The plant produces strong 
tap root which penetrates quite deep into the soil. The leaves are 
large in size, alternate, exstipulate, petiolate, simple and ovate. 
The inflorescence is extra axillary cyme and flowers are solitary to 
cluster. Flowers are ebracteate, calyx is gamosepalous, five lobed, 
persistant and densely covered with hairs. Petals five, 
gamopetalous bell shaped and purple, violet to white in colour. 
Androecium consists of five epipetalous stamens alternate with 
petals. The anthers are long erect and basifixed. Fruit is berry, 
berries large, ellipsoid or elongate in various shades of white. 
yellow or dark purple. 2.5-25cm long. Fruit surface is smooth and 
glossy with thick calyx. Seeds are many in number, small, 
flattened, kidney shaped and endospermic with curved embryo. 
1.3. Economic Importance 
Brinjal refers to the plant as well as to its edible fruit 
(Geddie. 1964). It is one of the most important vegetable crop. 
The value of brinjals enhanced as a vegetable during autumn when 
other vegetables are scare. They are eaten when approaching 
ripeness. 
Besides being used as vegetable brinjals are consumed in a 
variety of ways, roasted in hot ashes, mashed and seasoned with 
condiments and are made into bharta. a preparation relished all 
over India. The brinjal are also be pickled, sliced fruits are some 
times dried in the sun and stored for future use. 
The fruits of brinjal are fairly good source of calcium, 
phosphorus, iron and vitamin B. Although not a rich source of 
vitamin B2 brinjal contains a higher percentage of the vitamin than 
many other vegetables. 
Brinjal contains 14-19% protein of high biological value. It 
contains essential amino-acids i.e. Argenine, Histidiene, Lysine. 
Tryptophan, Phenyl-alanine. Methionine, Therionine. Leucine, and 
Isoleucine. It also contains free amino acids eg. Aspartic acid, 
Pipecolic acid and a few other amino acids, are present in traces. 
Kuppuswamy et al. (1956). 
The sugars present in brinjal are sucrose, glucose and 
fructose. Edible portion of fruit is reported to contain 11% 
pectins. The unripe berries are poisonous and are used as fish 
poison, fruit Juice is reported to be used in some parts of Africa 
for curdling milk. 
Table l:Nutritive Value of Brinjal (per 100 mg of edible portion) 
Moisture 
Protein 
Fat 
Minerals 
Carbohydrates 
Calories 
Calcium 
Magnesium 
Oxalic acid 
Phosphorus 
Iron 
Sodium 
Potassium 
Copper 
Sulphur 
Chlorine 
Vitamin A 
Thiamine 
Riboflavin 
Nicotinic acid 
Vitamin C 
92.70g 
1.40g 
0.30g 
0.30g 
4.00g 
H.OOg 
IS.OOmg 
le.OOmg 
IS.OOmg 
47.00mg 
0.90mg 
SO.OOmg 
200.00mg 
0.17mg 
44.00mg 
52.00mg 
124.00Iu" 
0.04mg 
O. l lmg 
0.90 mg 
12.00mg 
Source: Choudhary & Kalda (1968), Choudhary (1976) 
1.4. Medicinal Importance 
Nandkarni (1927) and Chopra et al. (1956) reported that 
medicinal importance of brinjal is also noteworthy. In Unani 
system of medicine roots of brinjal are used to alleviate the pain. 
In countries such as Medagascar and South Africa, the leaves, 
fruits and seeds are said to be in use in diverse ways and even 
using in disease like syphilis. It's unripe fruits are cardiatonic 
improve appetite and enrich the blood, leaves are narcotic and 
seeds are stimulants. Kirtikar and Basu (1957) have described its 
use in Ayurveda as a appetiser, aphrodisiac and beneficial in 
'Kaph' etc. (Chandra and Murty 1968). Sap of leaves and fruits are 
used against cancer disease (Hortwell, 1971). 
Roots of brinjal plants are credited in the indegenous 
medicine as antiasthmatic and general stimulant. Roots are applied 
to ulcers in nose, leaves are said to possess narcotic properties and 
are used in cholera, bronchitis, dysuria. Seeds are used as 
dyspepsia and constipation. Both leaf and fruit, fresh or dry 
produce a marked drop in blood cholestrol level. 
1.5. Origin and Cultivation 
Native country of the genus Solarium is not quite certain. It 
is predominantly central and South American and most of the 
species originated there. De Candolle regarded it as a native of 
South Asia and not of America. Whilst and others believed it to 
have come from Arabia. From the ancient study it appears that the 
plant is native to India and was first cultivated in this country, 
later its cultivation spread through Iran to Egypt and other North 
African countries and to Turkey and the Balkans. 
Brinjal is a warm season crop and is very susceptible to frost 
and killed by severe frost but late variety can withstand mild frost. 
It is grown almost throughout the year in the plane but on the hills 
it is grown only during the summer. A daily mean temperature of 
13"C to 21°C is most favourable for its successful production. The 
growth is luxurient in the clayey soil rich in organic manure and 
the plant bears more fruit. For an early crop, sandy or sandy loam 
soil is preferred. 
The seeds are sown in raised nursery beds 6 to 12mm deep in 
rows 5 cm apart. The bottom of nursery bed should have sand to 
allow a good drainage. The top soil should be mixed properly with 
farmyard manure. The seedlings are transplanted when four to six 
weeks old, depending on the season. The fruits are harvested when 
it attains a good size and colour. The fruits are edible from the 
time they are quarter grown, until they are near ripe. Harvesting is 
done by cutting the fruit from the stem. A short piece of the stalk 
is left attached to the fruit. 
1.6. Importance of Tissue Culture 
Currently a new technology, called biotechnology is 
receiving the top most priority all over the world and aiming at 
revolutionizing different walks of life namely medicine, industry, 
agriculture, environmental etc. Now tissue culture has become the 
integral part of biotechnology. 
The term plant tissue culture is commonly used to describe 
in vitro growth and maintenance of plant cells, tissue, organs or 
whole plant on artificially prepared nutritive medium. Plant tissue 
culture is considered to be a noble method to select, multiply and 
conserve the critical genotypes of medicinal plants by using 
techniques such as micropropagation. 
Plant tissue culture was conceived and enunciated by 
Haberlandt in 1902. He visualised the idea of growing plant cells 
in artificial media with the hope of rejuvenating a quiscent cell 
and triggering it into division and growth to form a tissue and 
eventually regenerate a whole new plant. But in this, he himself 
was unsuccessful. 
During the last two decades the technique of tissue culture 
has been exploited extensively to study the morphogenetic 
potential of organs, tissues, and cells. 
1.7. Purpose of Present Investigation 
Solarium melongena L. is a good system for in vitro studies 
since plant regeneration may be achieved via the organogenic 
pathways or embryogenic pathways from a variety of explants such 
as seeds, embryo, stem and leaves. 
However, no systematic study has been undertaken in 
eggplant to understand possible reason for variation in in vitro 
morphogenesis as has been done for certain other members of 
Solanaceae (Phillips and Hubstenberger, 1985) and other families 
(Amberger et al. 1992; Bregitzer, 1992; Khehra and Mathias, 
1992). 
Considering the medicinal and economic use of Solarium 
melortgena the present work has been conducted with the 
following objectives: 
(1) To investigate the hormonal response for callus induction 
from the seed, embryo, leaf and stem explant. 
(2) To investigate the hormonal response for organogenesis in 
above four explants. 
(3) To develop an efficient protocol for raising complete plants 
it! rilro and their acclimatization. 

CHAPTER 2 
REVIEW OF LITERATURE 
The present chapter deals with earlier investigation on the 
important aspect i.e. tissue culture in eggplant and its related 
species. 
The science of plant cell and tissue culture is really not more 
than five decades old. German botanist G. Haberlandt in 1902 
developed the concept of in vitro cell culture . He was the first to 
culture isolated and fully differentiated cells of Lamium 
perpureium in a artificially prepared nutrient medium to 
regenerate a whole plant. His followers Robbins (1922) and Kotte 
(1922) further strengthen the idea of totipotency. White (1934) 
succeded in growing tomato roots on artificial nutrient medium. 
Subsequent efforts were directed towards the study of 
nutritional aspects affecting growth of organs and of cell 
proliferation in vitro, to establish continuously growing tissues of 
a number of plant species capable of being subcultured and 
maintained for long period. 
n 
2.1. Seed explant 
lonescu (1998) cultured seedling explant of 4 genotypes of 
Solarium melongena to compare the regeneration ability on basic 
MS medium supplemented with auxins and cytokinins in various 
combinations and concentrations. 
Gupta and Siddiqui (2000) cultured seeds as an explant on 
MS medium augmented with various growth regulators singly or in 
combinations. They observed direct and indirect multiple shoot 
formation on MS+ BAP (2mg/l) + 2.4-D (2mg/l) while multiple 
shoots followed by rooting on MS + IBA (2 mg/1). 
2.2. Embryo explant 
Swamy et al. (1988) reported the induction of callus, roots 
and multiple shoots on MS medium containing 2,4-D (0.5mg/l) and 
KN(lmg/l) from the embryo explant of Solarium melongena. 
Induction of rooting in isolated shoots were observed on MS 
medium containing NAA(0.1 mg/1). 
Hitomi et al. (1998) observed somaclonal variations among 
plants regenerated through somatic embryogenesis induced by 
NAA or 2.4-D in Solanum melongena while Yugandhar et al. 
(1999) reported direct as well as indirect regeneration of plantlet 
12 
when mature embryo explant was cultured on MS medium 
supplemented with \arious concentration and combination of 
phytohormones such as lAA, NAA, 2,4-D with BAP and KN 
(1.2.3.4,6,8 and 10 mg 1). 
Gupta and Siddiqui (2000) reported direct regeneration 
from embryo explant oi Solarium melongena when cultured on MS 
medium supplemented with KN (2 mg/1) and green nodular callus 
on MS + BAP (2mg 1) ^ 2,4-D (2mg/l) having high potential for 
multiple shoot regeneration. 
2.3. Leaf explant 
Gupta and Chandra (1982) cultured leaf, stem and root 
segments of Solaniim suraltense and reported direct caulogenesis 
in leaf and root explant and indirect caulogenesis in stem explant 
on MS medium supplemented with KN or BA ( 0.5-3.0 mg/1 each). 
Economou and Read (1982) studied the effect of NAA on 
shoot production in riiro from BA treated Petunia leaf. They 
dipped the leaf for 18 minutes in solutions of 0,200. 400 or 
800mg/l BA and then placed on MS medium with NAA at 0.05. 0.1 
or 0.2 mg/1 and found NAA at 0.05 or 0.1 mg/1 increased shoot 
number, shoot quality and fresh weight. 
13 
Gleddie et al. (1983) cultured leaf explant of So/anum 
melongena on modified Murashige and Skoog medium. They 
reported callus proliferation and embryogenesis in the presence of 
NAA. They also reported that both NH4' and NO^ were essential 
for embryogenesis and the concentration of sucrose should be 
0.06M in medium. 
Zorzoii et al. (1988) cultured leaflets of tomato on MS 
medium supplemented with lOjim BA, Ifim lAA or 5(im BA. They 
also reported that the best hormone for the shoot induction was 
lOjim BA and higher in explants taken from autumn- cultivated 
plants than from spring cultivated plants. 
Rao and Singh (1991) observed induction of somatic 
embryogenesis from leaf explant of Solarium melongena on MS 
medium supplemented with NAA(8mg/l) and KN(0.1mg/l). 
Sharma et al, (1995) reported shoot regeneration and 
embryogenesis on MS medium supplemented with BA ( I l . l j i m ) + 
lAA (2.9fim) and NAA at 32.2 ^m. 12.9|im respectively, when leaf 
explants of eggplant were cultured. Whereas Polisetty et al. 
(1996) when cultured leaf explant of same plant reported shoot 
regeneration on KM (2.9 mg/1) and rhizogenesis on KN (2.9 mg/1) 
+ IBA ( 0.1 mg/1). 
14 
Magicli et al. (1998) reported the induction of shoot buds 
from leaf explant oi Solarium melongena in the presence of 0.2jim 
TDZ and rooting was induced in these shoots on 1/2 MS + 0.6jim 
NAA. 
Geetha et al. (1998) reported indirect plantlet regeneration 
in tomato by leaf cultures. Formation of shoot buds from callus 
was observed on MS with NAA (6|im)and BAP (8 \xm). Elongated 
shoot buds were then dissected out and rooted on half strength MS 
medium with or without auxin. 
Shahzad et al. (1999) obtained direct caulogenesis and 
rhizogenesis from leaf explants of Solarium nigrum on MS 
medium as well as from intermediate calli and reported that MS 
basal medium with 2,4-D (2mg/l) alone and in combination with 
BAP (0.5 mg/1) proved superior for the induction of compact 
nodular green calli. whereas 2.4-D (0.5 mg/1) + KN (2mg/l) for 
multiple shoot regeneration. 
Khan and Siddiqui (2000) when cultured leaf explant of 
Solarium melongena reported callus formation on MS + 2,4-D 
(2mg/l), multiple shoot formation from calli on MS+ BAP (6mg/l) 
and root formation on MS + lAA (0.5mg/l). 
15 
2.4. Stem explant 
Swamy and Swamy (1983) reported regeneration of shoot 
bud and multiple shoots from cotyledon and shoot tip explant 
respectively of Capsicum annuum on MS medium supplemented 
with BA. The induction of roots were observed by them on MS 
basal medium with lAA. NAA and IBA. Similarly Schnapp and 
Preece (1986) observed shoot induction on BA (5 nig/l) and root 
induction on NAA (0.2.0.1 mg/1) when cultured shoot tip explants 
of tomato and carnation. Agrawal et al. (1988) reported similar 
observation while cultured shoot tip explant of pepper i.e. 
caulogenesis as well as rhizogenesis on MS medium supplemented 
with KN, BA. lAA, IBA and NAA singly or in various 
combinations. 
Polevaya el al. (1988) obtained shoots from apical and 
axillary meristems of tomato cultured on MS medium added with 
Gibberellin .Kinetin and glucose While rhizogenesis was 
obtained on medium with Kinetin and Sucrose. Plantlets were 
formed within 4-5 weeks and the material was further propagated 
by culturing segments from shoots regenerated in vilro on medium 
containing lAA or BA. 
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Arockiasamy et al. (1999) cultured internodal explant of 
l^aiura nicfcl on MS medium supplemented with different 
concentration of BAP and observed green and compact calli as 
well as shoot buds. These shoot buds were then elongated on MS 
hormone free medium and rooted on MS medium containing 
different concentration of IBA. Well developed plantlets were 
hardened properly and established in soil successfully by them. 
Goyal et al. (1999) studied the regeneration potential of 
internode. node, explant of Solaniim nigrum on the GD medium 
fortified with various concentration of cytokinin. They found that 
shoot buds were initiated from the callus cultures of node and leaf 
in BAP (3 mg/1) -r NAA (0.5 mg/1) developed into complete 
plantlets and rooted best on half strength of basal GD medium. 
2.5. Hypocotyl & Cotyledon 
Kamat and Rao (1978) discussed the possibility of using 
tissue culture for the rapid multiplication of Solanum hybrids. 
They cultured hypocotyl segments on modified MS medium 
supplemented with lAA. NAA and NOA and observed shoot 
regeneration, rooting as well as callus formation respectively. 
Matsuoka and Hinata (1979) also cultured hypocotyl segments 
from 14 cultivars of Solanum and reported callus production. 
17 
callus plus adventitious roots, shoots and enibryoid formation 
depending on the concentration of NAA in the medium. 
Alicchio et al. (1982) cultured 6 cultivars of eggplant on LS 
medium with the addition of various auxins. The explants used 
were hypocotyl, cotyledon and leaves. They obtained callus 
induction, thin shoots as well as plantlet formation on KN. GA^ (2 
mg/1) and KN (2mg/l) respectively and also reported that the 2.4-D 
(0.4mg/l) was best for callus induction. 
Jyoti et al. (1994) cultured hypocotyl and cotyledon explant 
and reported the formation of callus, regeneration of shoot from 
that callus as well as rooting of these shoots on the medium 
containing 2,4-D (2.26|im) + BAP (4.44|.im), MS + lAA (2.86 \xm) 
+ KN (13.6nm) and MS + lAA (0.57).im) respectively. Similarly 
cotyledon explant of Solanuni melongcna was cultured by Saito et 
al. (1994) on MS medium supplemented with 2,4-D and observed 
callus formation. Somatic embryos were formed from this callus 
when transferred to MS medium without hormone. 
Jawahar et al (1998) reported indirect plantlet regeneration 
from cotyledonary explant of tomato in the presence of N.AA (2.5 
mg/1) and KN (1.5mg/l) and rooting was also obtained on the same 
regenerating medium. 
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2.6. Other explants 
Fassuliotis et al. (1981) regenerated tetraploid plants by 
culturing cell aggregates of Solanum melongena on MS agar 
medium obtained from 3 year old pith callus. They reported the 
formation of green nodules on different concentrations and 
combinations of lAA and isopentanyl adenine and when these 
nodules were transferred to MS medium supplemented with 0.1).im 
ascorbic acid alone or in combination with 49f.im isopentanyl 
adenine, developed into organized leafy shoots. 
Kazumitsu Miyoshi (1996) cultured isolated microspores of 
eggplant in sucrose free medium at high temperature for callus 
induction. These microspores were then recultured on NLN 
medium with NAA (0.5 mg/1) + BA (0.5mg/l )+ 2% sucrose. The 
calli formed from these microspores were subcultured on MS -
Zeatin (4mg/l) + lAA (0.2 mg/1) for shoot regeneration. 

CHAPTER 3 
MATERIAL AND METHODS 
The degree of success in any technology used in plant cell, 
tissue or organ culture is related to relatively few factors. The 
most significant factor is the choice of nutrient medium and 
growth regulators, while the other factors includes light, 
temperature, humidity and type of explant used. 
3.1. Experimental Material 
In the present investigation an economically as well as 
medicinally important vegetable crop plant i.e. Solarium 
melongena L. is considered and the variety used is 'Black Beauty', 
which is widely grown in Uttar Pradesh. Himachal Pradesh and 
Delhi. Seeds were sown in nursery beds. Department of Botany, 
A.M.U. Aligarh and when seedlings attained a considerable size 
(at four leaf stage) they were transferred to pots. Following parts 
of Solanvni melongena were used as explant. 
(i) Seeds (iii) Leaf 
(ii) Mature embryos (iv) Stem segments 
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3.2. Equipments and Apparatus 
The equipments and apparatus which are required for the 
tissue culture work are water distillation unit, refrigerator. pH 
meter, autoclave, laminar flow bench, scalpel, forcep, flasks, 
beakers, pipettes, culture tubes, petndishes etc. 
3.3. Experimental Methodology 
3.3.1. Composition of Media: Growth and morphogenesis of plant 
tissues in viiro are largely governed by the composition of the 
culture media. Nutritional requirements for optimal growth of a 
tissue in vilro may vary with the species. A number of different 
media have been devised but the most suitable medium to induce 
organogenesis and regeneration in cultured tissues is the MS 
medium which contains the desired salt composition. 
Table 2. Composition of MS medium (1962). 
Inorganic and 
A. Major Salts 
NH4NO, 
KNO3 
CaCb 2H2O 
MgS04 7H2O 
KH2PO4 
Na.EDTA 
FeS04.7H20 
Orgai nic nutrients 
mg/l(lx) 
1650 
1900 
440 
370 
170 
31.3 
27.8 
mg/l(10x) 
16500 
19000 
4400 
3700 
1700 
313 
278 
gm/l(10x) 
16.50 
19.00 
4.40 
3 70 
1.70 
0.313 
0.278 
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B.Minor Salts 
H ,BO, 
MnSOj. 4H2O 
Zn SO4. 7H2O 
Kl 
Na:Mo04. 2H2O 
CUSO4. 5 H : 0 
CoCl:. 6H7O 
mg/l(lx) 
6.2 
22.3 
8.6 
0.83 
0.25 
0.025 
0.025 
mg/l(10x) 
62 
223 
86 
8.3 
2.5 
.25 
.25 
gm/l(10x) 
.062 
.223 
.086 
.0083 
.0025 
.00025 
.00025 
CA'itamins 
Inositol 
Nicotinic acid 
Pyridoxine HCl 
Thiamine HCl 
Glycine 
mg/l(lx) 
100 
0.5 
0.5 
0.1 
2 
mg/l(10x) 
1000 
5 
5 
1 
20 
gin/l(10x) 
1 
.005 
.005 
.001 
.02 
Growth Hormones: In addition to the medium, it is essential to 
add one or more growth substances such as. auxins and cytokinins 
to support good growth of tissues. 
(i) Auxins: The auxins used in the present investigation are Indole 
3-acetic acid (lAA),Indole 3-butyric acid (IBA),Naphthalene 
acetic acid (NAA) and 2-dichloro phenoxy acetic acid (2.4-D). In 
tissue cultures auxins have been used for cell division and root 
differentiation. Auxins are dissolved in few drops of absolute 
alcohol. 
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(ii) Cytokinins: The cytokinins used in the present investigation 
are: 6-benzylamino purine (BAP), and 6-furfuryl amino purine 
(KN). In tissue culture media, cytokinins are incorporated mainly 
for cell division and differentiation of adventitious shoots from 
callus and organs. Cytokinins are dissolved in few drops of O.IN 
NaOH. 
Carbon Source: Plant cells and tissues in the culture medium lack 
autotrophic ability and therefore need external carbon for energy. 
The most preferred carbon source in plant tissue culture is sucrose 
at a concentration of 3-5%. Sucrose in the medium is necessary for 
various metabolic activities. It is required for differentiation of 
xylem and phloem elements in cultured cells (Aloni, 1980). 
Gelling Agent: Agar a polysaccharide obtained from seaweeds, is 
most commonly used in the medium to form a firm gel at 0.5 to 1% 
concentration. 
3.3.2. Preparation of Media 
All hormones, vitamins and constituents given in table 2 
were dissolved seperately in double distilled water to form a stock 
solution and were stored in a refrigerator at 10-15 "C. 
23 
To prepare basic culture medium, appropriate quantities of 
MS medium, vitamins and hormones were taken from stock 
solutions and then double distilled water was added to make final 
volume. Then 3% sucrose and 1% agar was mixed and medium was 
cleared in hot water bath. The pH (5.8) of medium adjusted by 
using 0.1 N NaOH or O.IN HCl. About 15 ml of the medium was 
dispensed in a culture tube. All the culture tubes were labelled and 
plugged with non absorbent cotton. 
3.3.3. Sterilization 
Sterilization of Culture vessels and Instruments: Culture tubes, 
petriplates, cotton etc. were sterilized in a commercially available 
autoclave at 121°C and 15 lbs / inch"* for 15-20 minutes. 
The instruments used for aseptic manipulation are usually 
made up of stainless steel therefore forceps, scalpels were 
sterilized by dipping in 95% ethanol, followed by flaming before 
each inoculation. 
Sterilization of Nutrient Media: The nutrient medium and 
distilled water used for washing purposes were commonly 
sterilized by autoclaving at 15 lbs/ inch"* and 121"C for 15-20 
minutes. After autoclaving the slants were made by placing culture 
tubes in an inclined position for an overnight. 
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Steri l izat ion of Laminar Flow Bench: The laminar flow bench 
was sterilized by U.V. light for about 1-2 hours before starting the 
work. The table top of the laminar flow is wiped with 70% 
alcohol. 
Steri l izat ion of Plant Mate r i a l : 
a) Steri l ization of Seeds: Seeds were first washed in 5% teepol 
for 20 minutes. Then rinsed with sterilized DDW to remove the 
traces of sterilant. Seeds were then dipped in 70% alcohol, the 
alcohol was decanted after shaking for 1 minute. Lastly the 
seeds were surface sterilized by 0 .1% HgCl2 for 10 minutes 
followed by 5-6 washing with sterlized DDW. 
b) Steri l ization of Fru i t s : The fruits were first dipped in 70% 
alcohol and sterilized on flame. The fruit should be surface 
sterilized to kill microorganisms, bacteria etc. while excising 
mature embryos. 
c) Steri l ization of Leaf and Stem explant: Stem segments and 
leaves were collected in a flask and washed thoroughly under 
tap water for 30 minutes then material was treated with 5% 
teepol for Sminutes followed by 3-4 washing with sterilized 
water. After this material was sterilized with 0 .1% HgCb for 3-
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4 minutes followed by washinji with sterilized water for 5-6 
times to remove all the traces of sterilant. 
3.4. Inoculation and Incubation 
Inoculation of explant in the culture tubes was done under 
aseptic environment either in inoculation room or inside the 
laminar flow bench. The leaf and stem explants were cultured after 
cutting into suitable size. All the explants whether it is seed, 
embryo, leaf or stem, should be placed at the centre of slant and 
the tubes should be plugged quickly after inoculation. 
After inoculation the culture tubes were incubated under 
controlled environmental conditions of culture room. Usually air 
conditioners are used to maintain the temperature around 25+ 2''C. 
16/8 hours of photoperiod was provided by flourescent tube of 
500 lux. The humidity was maintained between 50-60%. 
3.5. Sub-Culturing 
All the cultures were maintained by subculturing on fresh 
medium on a regular interval of 3-4 weeks. 
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3.6. Hardening Procedure 
In vitro rooted plantlets were first washed thoroughly with 
water and then transferred to autoclaved potting mixture 
Transplanted palntlets were immediately irrigated with an 
inorganic nutrient solution and maintained under high humidity for 
the initial 10-15 days by covering them with clean transparent 
plastic bags having a small hole for air circulation. The size of the 
hole was enlarged after 2 weeks in order to reduce humidity. This 
enables shoots to adapt well to green house conditions and to 
establish functional roots. 

CHAPTER 4 
OBSERVATIONS 
The piesent chaptei deals about the investigation on m vitro 
culture of different explants of Solanum melongena L on MS 
basal medium supplemented \Mth \ar ious growth hormones The 
lesults obtained ha\e been descnbed below 
4.1. Seed explant 
The seeds of Solanum melongena L var black beauty were 
sterilized and presoaked for an o\ernight and then used as explant 
(Table 3, Fig. 13) 
The seed explant when cultured on MS basal medium without 
growth regulators (control) showed germination within 12 days 
aftei inoculation followed b\ formation of single root within 16 
days of inoculation, Which grows upto 2 cm and turned brown 
after an incubation period of 30 da\ s (Fig.l A) 
The explant when cultured on MS basal medium augmented with 
lAA (2mg/l) alone exhibited shoot initiation from plumule 
followed by root de\elopment from radicle after 15 days of 
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inoculation. On subsequent incubation of 28 days shoot increases 
in size and developed 2-3 leaves. Later on the basal portion 
showed swelling and from this portion large number of roots 
emerged out (Fig. IB). 
The explant when cultured on MS basal medium augmented 
with IBA (2mg/l) showed formation of seedling with well 
developed shoot and root after 20 days of inoculation. Four leaves 
developed from the shoot and the root became branched after an 
incubation period of 10 days (Fig. IC) . 
The explant when cultured on MS basal medium fortified 
with KN (2mg/l) showed formation of both the shoot and root from 
plumule and radicle respectively, within 2 weeks time and 20 days 
of inoculation the shoot became healthy with 6-7 well developed 
leaves. Later on 3-4 roots were induced directly from the stem, 
which after swelling turned into white callus (Fig. ID). 
The explant when cultured on MS basal medium 
supplemented with BAP (2mg/l) showed formation of shoot from 
the plumule after 9 days of inoculation, which underwent 
extensive elongation turned into brown nodular callus at the basal 
end within 18 days of inoculation. And after an incubation period 
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of one month large number of shoot buds appeared from the callus 
(Fig. IE) 
The explant when cultured on MS basal medium fortified 
with NAA (2mg/l) showed seed germination after 12 days of 
inoculation. White colour callus was formed from the radicle after 
an incubation period of 5 days, and after 20 days of further 
incubation large number of hairy roots were observed (Fig. IF) . 
The explant when cultured on MS basal medium 
supplemented with 2,4-D (2mg/l) showed light brown callusing 
from the entire surface of seed after 14 davs of inoculation. 
Which undergo proliferation without showing any sign of 
organogenesis even after an incubation period of one month 
(Fig. IG). 
The explant when cultured on MS basal medium augmented 
with BAP (2mg/l)+ lAA (lmg/1) showed formation of shoot from 
plumule after 10 days of inoculation, while radicle turned into 
greenish compact callus mass. The shoot became healthy and 
attained a size of 6cm with well developed 5-6 leaves and several 
roots induced from lower portion of shoot after an incubation 
period of 22 days. On further incubation of 40 da)s several shoot 
buds developed from the callus (Fig, 2A). 
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The explant when cultured on MS basal medium 
supplemented with BAP (2mg/l) + IBA (lmg/1) showed formation 
of shoot after 12 days of inoculation. From the base of shoot a 
light brown friable callus was formed within 20 days of 
inoculation. The callus increases in size and 5-6 small roots were 
emerged out directly from the shoot after an incubation period of 
10 days (Fig. 2B). 
The explant when cultured on MS basal medium fortified 
with BAP (2mg/l)+ 2,4-D (lmg/1) showed creamish callus after 12 
days of inoculation. The callus proliferates and large number of 
shoot buds were emerged out from the callus after an incubation 
period of 10 days (Fig. 2C). 
When the explant was cultured on MS basal medium 
augmented with BAP (2mg/l) + NAA (lmg/1) exhibited formation 
of shoot from plumule and root from radicle within 10 days of 
inoculation and after 6 days, creamish callus was formed from the 
base of the shoot. About 18-20 shoots appeared from this nodular 
callus after an incubation period of 9days at the same time shoot 
attained a size of 4-5cm with well developed 6-7 large leaves 
(Fig. 2D). 
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The explant when cultured on MS basal medium 
supplemented with KN (2mg/l) + lAA (0.5mg/l) exhibited 
formation of shoot from plumule which attained a size of 5cm with 
2-3 leaves, after 16 days of inoculation and after further 
incubation of 10 days 2-3 roots developed from the shoot and light 
brown callus was formed from the base of shoot. Later on, 20-25 
shoot buds appeared from the callus after an incubation period of 8 
days (Fig. 2E). 
When the explant was cultured on MS basal medium added 
with KN (lmg/l)+ NAA (0.5mg/l) in combination showed 
formation of shoot from plumule after 14 days of inoculation. And 
on further incubation of 5 days creamish callus was formed at the 
base of the shoot. Several small shoots were induced from the 
callus having disc shaped leaves after an incubation period of 10 
days (Fig. 2F). 
The callus formed on above said combinations having large 
number of shoot buds were subcultured on BAP (4mg/l) for the 
proliferation which resulted in formation of multiple shoots 
(Fig. 3A). These shoots were isolated and further subcultured on 
following growth hormones for induction of rhizogenesis. 
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The in viiro formed shoots when subcultured on MS basal 
medium augmented with lAA (lmg/l)+ KN (0.05mg/l) showed 
creamish callus at the cut end of shoot after 13 days of transfer, 
and on further incubation of 15 days, 6-7 roots emerged out from 
the callus (Fig. 3B). 
The isolated shoots when subcultured on MS basal medium 
augmented with IBA ( lmg/l)+ BAP (0.05mg/l) exhibited white 
callus from the cut end after 9 days of subculturing. 10-12 well 
developed roots were formed from callus after an incubation 
period of 19 days (Fig. 3C). 
The isolated shoots when subcultured on MS basal medium 
supplemented with NAA (0.5mg/l) + BAP (0.05mg/l) showed 
formation of 2-4 roots from the cut end after slight callusing 
within 8 days of transfer. At the same time increase in shoot 
length was also observed (Fig. 3D). 
The in vitro formed shoots were subcultured on MS basal 
medium supplemented with only NAA ranging from 1-4 mg/1 
exhibited direct initiation of rhizogenesis after 7 days of 
subculture. It was observed that as the concentration of NAA 
increases, number of roots also increases (Fig. 3E). 
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4.2. Embryo explant 
The mature embryos excised from ovules weie used as 
explant and cultuied on different growth hormones both singly as 
well as in various combinations The obsei \at ions recorded are as 
follows (Table 4, Fig. 14) 
The excised mature embi \o when cultured on MS basal 
medium (control) tuined green within 4 days of inoculation Leaf 
primordia initiated fiom cot \ ledonary legion followed by 
formation of single root from distal portion withm 14 da>s of 
inoculation On further incubation of 10 days the root increases in 
length and became branched but the growth of shoot remain 
unchanged (Fig. 4A) 
The embryo at the mature stage when excised and cultured 
on MS medium supplemented with lAA (2mg/l) showed formation 
of shoot from cotyledonary end and three roots from distal end 
within 9 days of inoculation Green nodulai callus was formed 
from the base of shoot within 15 days of further incubation 
(Fig. 4B) 
The excised mature embr \o when cultured on MS basal 
medium supplemented with IBA (2mg/l) exhibited formation of 
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shoot with well developed seven leaves within 15 days of 
inoculation and after slight callusing from the base of shoot large 
number of roots arised which later on became branched after 24 
days of inoculation (Fig. 4C). 
When the excised undamaged embryo was cultured on MS 
medium supplemented with KN (2mg/l) showed white callus from 
the whole surface after 8 days of inoculation. On further 
incubation of 16 days callus increases in size and 2-3 shoots 
developed from this callus (Fig. 4D). 
When the excised mature embryo was cultured on MS basal 
medium augmented with 2,4-D (2mg/l) showed swelling after 4 
days of inoculation which turned into white green callus after 9 
days of incubation. On further incubation of 15 days the callus 
increases in size and about 6-7 shoot buds developed from the 
callus (Fig. 4E). 
The mature embryo when cultured on MS basal medium 
augmented with NAA (2mg/l) exhibited formation of snowwhite 
callus after 10 days of inoculation. On further incubation of 8 days 
several shoot buds emerged out from this callus. The size of shoot 
buds remain unchanged even on further subculturing (Fig.4F). 
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The mature embryo when cultured on MS basal medium 
fortified with BAP (2mg/l) showed leaf formation from 
cotyledonary end and hairy structure on distal end after 1 1 days of 
inoculation. And after further incubation of 4 days creamish callus 
was initiated from the hairy structure. The callus became well 
developed and showed development of several shoot buds after an 
incubation period of 20 days (Fig. 5A & 5B). 
The explant when cultured on MS basal medium 
supplemented with KN (2mg/l) + 2,4-D (2mg/l) exhibited 
formation of shoot from the proximal end after 8 days of 
inoculation and after further incubation of 6 days the shoot 
exhibited swelling and light brown callus was formed from the 
lower surface, and a single shoot was formed on the upper surface 
(Fig. 5C) 
The mature embryo when cultured on MS basal medium 
supplemented with KN + lAA (2mg/l each) showed formation of 
light brown compact callus from the entire explant after 6 days of 
inoculation and 3-4 shoots emerged out from the callus after an 
incubation period of 8 days (Fig. 5D). 
When the explant was cultured on MS basal medium 
supplemented with BAP -^lAA (2mg/l each) showed formation of 
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single shoot along with three leaves after one week of inoculation 
and within 35 days of inoculation formation of two roots was 
observed which later on undergo branching (Fig. 5E). 
The explant when cultured on MS basal medium 
supplemented with KN + NAA (2mg/l each) exhibited creamish 
callus growth after 7 days of inoculation. Later on 5-7 shoot buds 
arised from this compact callus, out of which 2-3 shoot buds 
attained a size of 3 cm with well developed large leaves after an 
incubation period of 25 days (Fig. 5F). 
The embryo explant when cultured on MS basal medium 
augmented with 2.4-D (2mg/l)^ lAA (lmg/1) showed formation of 
single shoot with two leaves after 10 days of inoculation, and after 
further incubation of 25 days the leaves turned into light brown 
callus (Fig. 6A). 
The embryo explant when cultured on MS basal medium 
fortified with BAP (2mg/l) + NAA (lmg/1) showed formation of 
brown compact callus after 8 days of inoculation. Later on. 6-7 
shoot buds were induced from the callus, out of which a single 
shoot bud attained a size of 3cm with well developed 4-5 leaves 
after 25 days of further incubation. And a single root arised from 
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the lower portion of the callus after an incubation period of 90 
days (Fig. 6B). 
When the explant was cultured on MS basal medium with 
BAP +KN (2mg/l each) showed formation of snowwhite callus 
after 5 days of inoculation and on further incubation of 16 days 
large number of shoot buds arised from this callus which remained 
as such on prolonged incubation (Fig. 6C). 
The explant when cultured on MS basal medium fortified 
with BAP (4mg/l) showed brown callus formation from the entire 
explant after 8 days of inoculation. The callus became well 
developed and were about 8-10 shoots were induced from the 
entire surface of callus after an incubation period of 15 days 
(Fig.6D). These shoots were then surgically isolated and further 
subcultured on rooting medium containing MS + lAA (lmg/1). 
large number of roots were formed after 9 days of subculturing 
(Fig. 6E) and the complete plant thus formed was acclimatized in 
plastic pots (Fig. 6F). 
4.3. Leaf explant 
For callus induction and organogenesis the small segments 
of leaf explant were cultured on MS basal medium supplemented 
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with various growth hormones either singly or in combinations 
(Table 5, Fig. 15) 
The leaf explant cultured on MS basal medium without 
growth regulator (Control) remained green for 4 days and later on 
started yellowing and died. 
The explant when inoculated on MS basal medium 
supplemented with lAA (2mg/l) showed formation of two roots 
from the cut end of veinlet after 10 days and after 19 days of 
inoculation, length of roots increased considerably (Fig. 7A). 
The explant when cultured on MS basal medium augmented 
with IBA (2mg/l) showed expansion in lamina after 4 days of 
inoculation. And after 12 days of subsequent incubation a single 
root arised from the cut end of veinlet which considerably 
increased in length followed by secondary root formation within a 
month of inoculation (Fig. 7B). When these roots with small 
portion of lamina were transferred to BAP (2mg/l) showed 
formation of nodular callus with large number of shoot buds 
(Fig.7C). 
When the explant was cultured on MS basal medium 
supplemented with KN (2mg/l) showed formation of white friable 
callus from the whole surface of leaf after 7 days of inoculation. 
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Later on. the size of callus increases and about 10-15 shoot buds 
were induced after an incubation period of 28 days (Fig. 7D). 
The explant when cultured on MS basal medium fortified 
with BAP (2mg/l) exhibited expansion and swelling in whole 
lamina within 3 days of inoculation and after further incubation of 
15 days creamish callus was formed with large number of shoot 
buds (Fig. 7E). 
The explant when cultured on MS basal medium augmented 
with 2,4-D (2mg/l) exhibited formation of white callus from small 
portion of lamina and light brown callus from the petiolar portion 
after 7 days of inoculation. (Fig. 7F). 
The explant when inoculated on MS basal medium 
augmented with NAA (2mg/l) showed swelling in the whole 
lamina after 4 days of inoculation and after an incubation period 
of 15 days large number of hairy roots developed from the surface 
of lamina which later turned into white callus (Fig. 7G). 
When the explant was cultured on MS basal medium 
supplemented with IBA (2mg/l)+lAA (0.5 mg/1) exhibited 
expansion and swelling of lamina after 5 days of inoculation. On 
further incubation of 7 days light brown friable callus was formed 
from the cut end of lamina and around 8-10 hairy roots were 
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formed from the callus which increased considerably in length on 
subsequent incubation (Fig. 8A). 
The explant when cultured on MS basal medium augmented 
with lAA + BAP (2mg/l each) showed formation of white nodular 
callus from the entire surface of the lamina after 1 I days of 
inoculation and within 25 days of incubation large number of 
shoot buds arised from the callus which remained as such even on 
subsequent incubation (Fig. 8B). 
The explant when cultured on MS basal medium augmented 
with IBA (2mg/l)+KN (0.5mg/l) exhibited creamish callus from 
the lower portion of lamina after 6 days of inoculation. Later on 5-
6 shoots were appeared from the callus after an incubation period 
of 14 days (Fig. 8C). 
When the explant was cultured on MS basal medium fortified 
with BAP (]mg/l)+lBA (0.5mg/l) showed formation of light brown 
callus from the whole surface within 13 days of inoculation 
followed by formation of large number of shoot buds and a single 
root after 20 days of further incubation. On prolonged incubation 
only a single shoot proliferates and attained a size of 6 cm with 
well developed 3-4 leaves (Fig. 8D). 
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The explant when cultured on MS basal medium 
supplemented with BAP (2mg/])+NAA (0.5mg/l) showed formation 
of white callus from the whole surface after 9 days of inoculation 
and after 15 days of inoculation, about 8-10 shoot buds and single 
hairy root was induced from the callus (Fig. 8E). 
The explant when inoculated on MS basal medium fortified 
with NAA (2mg/l)+ KN (0.5 mg/1) exhibited light brown callusing 
from the whole surface after a week of incubation and after 13 
days the size of callus increased considerably followed by 
induction of 15-16 roots and 5-6 shoot buds (Fig. 8F). 
The explant when cultured on MS basal medium fortified 
with BAP (2mg/l) +KN (lmg/1) showed swelling and expansion in 
lamina on 5' day of inoculation which turned into greenish callus 
after 8 days of inoculation and large number of shoot buds 
appeared from this callus on subsequent incubation (Fig.9A). 
The explant when inoculated on MS basal medium enriched 
with BAP + 2,4-D (2 mg/1 each) exhibited formation of green 
nodular callus after 9 days of inoculation and after an incubation 
period of 15 days large number of shoot buds developed from the 
callus (Fig. 9B). 
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When the explant was cultured on MS basal medium 
supplemented with KN (2mg/l) + 2.4-D (lmg/1) showed formation 
of white callus from the whole surface after 8 days of inoculation 
and on further incubation of 15 days about 4-5 shoot buds were 
induced from the callus (Fig. 9C). 
The explant when inoculated on MS basal medium 
supplemented with 2,4-D + IBA (2mg/l each) exhibited formation 
of white callus from petiolar region after 6 days of inoculation and 
after further incubation of 20 days 10-11 hairy roots emerged out 
from this callus (Fig. 9D). 
The explant when cultured on MS basal medium augmented 
with NAA (5mg/l) exhibited light greenish callusing from the 
whole surface of leaf within 8 days of inoculation. On prolonged 
incubation of 20 days 8-10 hairy roots appeared from the callus 
(Fig. 9E). 
The explant when cultured on MS basal medium fortified 
with 2,4-D ( lmg/n+ KN (0.5mg/I) showed swelling and expansion 
in lamina within 5 days of inoculation which turned into creamish 
callus and after 20 days of incubation single shoot bud was 
induced from the callus (Fig. 9F). 
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4.4. Stem explant 
The sterilized and small sized 1.5-2cm stem pieces were 
used as explant and cultured on MS basal medium with various 
growth regulators (Table 6, Fig. 16). 
The explant when cultured on MS basal medium without any 
growth regulator (Control) remained green for 5 days and later on 
turned yellow and died. 
The explant when cultured on MS basal medium 
supplemented with lAA (2mg/l) showed elongation of apical bud 
as well as development of white callus from lower cut end of 
explant within 7 days of inoculation. On further incubation of 8 
days 7-8 roots appeared from the callus (Fig. lOA). 
When the explant was cultured on MS basal medium 
enriched with IBA (2mg/l) alone exhibited formation of cream 
callus from the lower cut end and expansion in lamina was 
observed within 6 days of inoculation. Later on two roots emerged 
out from the callus after 16 days of further incubation 
(Fig. lOB) 
The explant when inoculated on MS basal medium 
augmented with KN (2mg/l) showed elongation of apical bud and 
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light brown callus from lower cut end within 9 days of 
inoculation. On subsequent incubation callus proliferates without 
showing any sign of organogenesis (Fig. IOC). 
The explant having single node when cultured on MS basal 
medium supplemented with 2,4-D (2mg/l) showed swelling from 
the entire surface after 4 days of inoculation, which turned into 
white callus within 8 days of further incubation (Fig. lOD). 
The explant when cultured on MS basal medium fortified 
with BAP (2mg/l) showed elongation in apical bud with emergence 
of new leaves and light brown callus was formed from the lower 
cut end within 7 days of inoculation, on further incubation of 15 
days large number of shoot buds emerged out from the callus 
(Fig.lOE) 
The explant when inoculated on MS basal medium 
augmented with NAA (2mg/l) showed swelling from the whole 
surface after 3 days of inoculation. Later on large number of hairy 
roots developed from the upper portion of cut end and cream 
callus was formed from rest of the explant within an incubation 
period of 12 days (Fig. lOF). 
When the explant was cultured on MS basal medium 
augmented with BAP (2mg/l) + IBA (lmg/1) exhibited light brown 
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callus from the lower cut end of e\plant after 6 days of inoculation 
and after 10 da> s of incubation a single shoot emerged out from 
the callus meanwhile the apical bud also proliferates into well 
developed shoot and root (Fig. UA) 
The explant when inoculated on MS basal medium 
supplemented with BAP + NAA (2mg/l each) exhibited white 
callus formation from the whole surface aiea of explant after 8 
days of inoculation Later on several shoot buds and two loots 
appeared from the callus on an incubation period of 20 days 
(Fig. IIB) 
The explant when cultured on MS basal medium 
supplemented with BAP (2mg/l)+2,4-D(lmg/l) exhibited 
proliferation of apical bud after 5 days of inoculation and after 8 
days of inoculation cream callus was observed from the lower cut 
end (Fig. IIC) 
The explant when cultured on MS basal medium augmented 
with BAP (2mg/n - lAA (lmg/1) resulted in light brown callusing 
from the lower cut end after 6 days of inoculation and around 2-3 
shoot buds along with proliferation of apical bud was observed 
within 22 days of incubation On subsequent incubation roots were 
formed from the callus (Fig. IID) 
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The explant when cultured on MS basal medium 
supplemented with 2,4-D (2mg/l) + KN (lmg/1) exhibited 
formation of cream callus from the whole surface of stem after 8 
days of inoculation. On further incubation of 17 days large number 
of shoot buds developed from the callus, out of which one 
proliferates and attained a size of 4cm. with well developed leaves 
(Fig. H E ) 
The explant when cultured on MS basal medium augmented 
with KN + NAA (2mg 1 each) showed initiation of white callus 
from the lower cut end after 7 days of inoculation and after 18 
days of further incubation around 3-4 roots developed from the 
lower surface of the callus. Expansion in lamina as well as in 
petiole was also observed (Fig. IIF). 
The callus with large number of shoot buds was further 
subcultured on MS basal medium added with BAP (4mg 1) alone 
showed elongation of shoot buds (Fig.l2A) and these shoots were 
isolated and further subcultured on IBA (2mg/l) containing 
medium for rhizogenesis (Fig. 12B). 
4.5. Acclimatization 
In vitro formed shoots with well developed root systein (Fig. 12C) 
were transferred to plastic pots containing soil and soilrite mixture 
in the ratio of 3:1 (Fig 12D). The plastic pots were then covered 
with plastic bags to maintain the high humidity (90%) and placed 
in growth chamber. After about 2 weeks the plants were then 
transferred to earthen pot having field soil (Fig. 12E). 
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EXPLANATION OF FIGURES 
(F ig . l A - G ) 
A) 20 days old culture showing induction of single root on 
MS alone. 
B) 35 days old culture showing induction of shoot as well as 
root on MS + lAA (2mg/l) . 
C) 30 days old culture showing well developed shoot and 
root system on MS + IBA (2mg/l) . 
D) 20 days old culture showing complete plantlet on MS 
+ KN (2mg/l) . 
E) 30 days old culture showing indirect caulogenesis on MS 
-^  BAP (2mg/l) . 
F) 20 days old culture showing indirect rhizogenesis on MS 
- NAA (2mg/l) . 
G) 30 days old culture showing light brown callusing on MS 
+ 2.4-D (2mg/l) . 
r-root « c - whi te cal lus h i - hiiir> root 
FIGURE-1 
EXPLANATION OF FIGURES 
(F ig . 2A-F) 
A) Two months old culture showing callus formation and 
plant regeneration on MS ^ BAP (2mg/l) + lAA ( lmg/1) . 
B) 30 days old culture showing induction of shoot as well as 
root on MS - BAP (2mg/l) - IBA (lmg/1). 
C) 22 days old culture showing multiple shoots formation & 
cadusing on MS + BAP (2mg i) + 2.4-D (lmg/1). 
D) 25 days old culture showing formation of multiple shoots 
from brown callus on MS + BAP (2mg/l) + NAA (lmg/1) . 
E) 34 days old culture showing nodular callusing and 
formation of large number of shoot buds on MS + KN 
(2mg/l) + lAA (0^5mg/l). 
F) 28 days old culture showing callus formation and several 
shoot development on MS + K \ ( lmg/1) + NAA (0.5mg/l) . 
d r - d i r e c t i h i / . o " c n e s i s r- i()(»t n c - n o d u l a r c a l l u s 
FIGURE-2 
EXPLANATION OF FIGURES 
(F ig . 3A-E) 
A) 20 days old culture showing proliferation of shoot buds 
on MS + BAP (4mg/l) . 
B) 28 days old culture showing indirect rhizogenesis on MS 
+ lAA (lmg/1) + KN (0.05mg/l) . 
C) 28 days old culture showing indirect rhizogenesis on MS 
+ IBA (lmg/1) + BAP (0.05mg/l) . 
D) 10 days old culture showing indirect rhizogenesis on MS 
+ NAA (0.5mg/l) + BAP (0.05mg/l) . 
£ ) 15 days old culture showing direct rhizogenesis on MS + 
- NAA ( l -4mg/ l ) . 
i r - indirect rh i zogenes i s dr- direct rh izogenes i s 
FIGURE-3 
EXPLANATION OF FIGURES 
(Fig. 4A-F) 
A) 24 days old culture showing induction of single shoot 
and root on MS alone. 
B) 30 days old culture showing plantlet regeneration and 
callus formation on MS + lAA (2mg/l) . 
C) 35 days old culture showing direct caulogenesis as well 
as profused rhizogenesis on MS + IBA (2mg/l). 
D) 24 da\ s old culture showing indirect caulogenesis on MS 
+ KN'(2mg/ l ) . 
E) 28 da>s old culture showing 6-7 shoot bud development 
from callus on MS + 2.4-D (2mg/l) . 
F) 20 days old culture showing formation of large number 
of shoot buds on MS + NAA (2mg/l ) . 
r- root pr- profused rhizogenes i s cc- c o m p a c t cal lus 
sb- shoot buds nc- nodular cal lus 
FIGURE-4 
EXPLANATION OF FIGURES 
(Fig. 5A-F) 
A) 15 days old cultuie showing formation of leaf and hairy 
s t tucture on MS - BAP (2mg/l) 
B) 35 da\ s old cultuie showing foimation of large number 
of shoot buds from callus on MS + BAP (2mg/l) 
C) 14 days old cultuie showing formation of shoot on MS + 
KN + 2.4-D (2mg 1 each) 
D) 15 days old cultuie showing indiiect caulogenesis on MS 
+ KN + 1 A A (2mg 1 each) 
E} 35 da\ s old culture showing complete plantlet 
' legenera t ion on MS ^ BAP -^ lAA (2mg/l each) 
F) 32 days old cultuie showing indiiect caulogenesis on MS 
+ KN + NAA (2mg 1 each) ^ 
n c - n o d u l a r c a l l u s r - r o o t c c - c o m p a c t c a l l u s 
FIGURE-5 
EXPLANATION OF FIGURES 
(Fig. 6A-F) 
A) 35 days old culture showing brown callus on VIS + 2.4-D 
(2mg/l) + lAA (lmg/1) . 
B) 45 days old culture showing indirect caulogenesis on MS 
+ BAP (2mg/l) + NAA (Img/I ) 
C) 21 days old culture showing nodular green callus with 
large number of shoot buds on MS + BAP + KN (2mg/l 
each) 
D) 23 days old culture showing multiple shoots from brown 
callus on BAP (2mg 1). 
E) Complete plantlet 
F) Acclimatized plant. 
r- r o o t n c - n o d u l a r c a l l u s s h - s h o o t hucis m s - i n u l t i p l e s h o o t s 
FIGURE-6 
EXPLANATION OF FIGURES 
(F ig . 7A-G) 
A) 29 days old culture showing rooting formation on MS + 
lAA (2mg/l) . 
B) 30 days old culture showing formation of single root on 
MS + IBA (2mg/l) 
C) 45 days old culture showing large number of shoot buds 
from nodular cal lus on MS + BAP (2mg/l). 
D) 28 days old culture showing friable callus on MS + KN 
(2mg/l). 
E) 20 days old culture showing white callus with large 
number of shoot buds on MS ~ BAP (2mg/l). 
F) 7 days old cul ture showing callus formation on MS + 
2,4-D (2mg/l) . 
G) 20 days old culture showing indirect rhizogenesis on MS 
+ NAA (2mg/l) . 
r- root sb- shoot buds t c - compact cal lus hr- hair> root 
FIGURE-7 
EXPLANATION OF FIGURES 
(Fig. 8A-F) 
A) 15 days old culture showing indirect rh izogenesis on MS 
+ IBA (2mg/l) + lAA (0 .5mg/ l ) 
B) 25 days old culture showing formation of shoot buds 
from white callus on MS + lAA + BAP (2mg/I each) . 
C) 20 days old culture showing indirect caulogenesis on MS 
+ IBA (2mg/l) + KN (0 .5mg/ l ) . 
D) 30 days old culture showing indirect caulogenesis as well 
as rhizogenesis on MS + BAP (lmg/1) + IBA (0 .5mg/ l ) . 
E) 24 days old culture showing regeneration of hairy root 
and multiple shoots from cal lus on MS + BAP (2mg/ l ) + 
NAA (0.5mg/l) . 
F) 15 days old culture showing indirect caulogenesis as well 
as rhizogenesis on MS + NAA (2mg/l) + KN (0 .5mg/ l ) . 
nc- n o d u l a r c a l l u s r- root h r - h a i r y r o o t 
i r - i n d i r e c t rhizogensis sb-shoot bud 
FIGURE-8 
EXPLANATION OF FIGURES 
(Fig. 9A-F) 
A) 15 days old culture showing regeneration of shoot buds 
from greenish callus on MS + BAP (2mg/l) + KN (lmg/1). 
B) 25 days old culture showing formation of nodular callus 
on MS + BAP + 2.4-D (2mg/l each) 
C) 23 days old culture showing indirect caulogenesis on MS 
+ KN (2mg/l) + 2,4-D (1.5mg/l). 
D) 26 days old culture showing indirect rh izogenesis from 
petiolar end on MS+ 2.4-D + IBA (2mg/l each) 
E) 28 days old culture showing green callus along with 8-10 
hairy roots on MS + NAA (5mg/l) 
F) 25 days old cul tuie showing creamish callus along with 
single shoot bud on 2.4-D (lmg/1) + KN (0.5mg/l ) . 
sb- shoot bud nc- nodular ca l lus hr- ha ir \ root 
FIGURE-9 
EXPLANATION OF FIGURES 
(Fig. lOA-F) 
A) 15 days old culture showing white cal lus along with 7-8 
roots, on MS + lAA (2mg/l) . 
B) 22 days old culture showing formation of creamish callus 
along with emergence of 2 roots on MS + IBA (2mg/l ) . 
C) 14 days old culture showing light brown cal lus and 
elongation of apical bud on MS + KN (2mg/l) 
D) 12 da \ s old culture showing friable white callus on MS + 
2,4-D (2mg/l) . 
E) 22 days old culture showing indirect caulogenesis on MS 
+ BAP (2mg/l) . 
F) 12 da\ s old culture showing large number of hairy roots 
from the cut end on MS + NAA (2mg/l). 
ir- indirect rh i zogenes i s fc- fr iable ca l lus dr- d irect r h i z o g e n e s i s 
FIGURE-10 
EXPLANATION OF FIGURES 
(F ig . I I A - F ) 
A) 16 days old cultuie shov\ing indirect caulogenes is along 
with well developed roots on MS + BAP (2mg/1) + 1BA 
(lmg/1) 
B) 26 da \ s old cultuie showing white callus along with 
several shoot buds on \1S + BAP + NAA (2mg/l each) 
C) 15 da> s old culture showing indirect caulogenes is on MS 
- BAP (2mg/l) + 2.4-D (lmg/1) 
D) 30 days old culture showing indirect rh izogenes is on MS 
- BAP (2mg/l) + lAA (lmg/1) 
E) 25 da>s old cultute showing formation of mul t ip le shoots 
fioni creamish callus on MS + 2,4-D (2mg/l)+ KN (lmg/1) 
F) 25 days old cultuie showing indirect rh izogenes is on KN 
+ NAA (2mg/l each) 
r- root sb- shoot hud 
FIGURE-11 
EXPLANATION OF FIGURES 
(Fig. 12A-E) 
A) 15 days old culture showing elongat ion of shoot buds on 
MS + BAP (4mg/l) . 
B) 15 days old culture showing direct rhizogenesis on MS + 
IBA ('2mg/l). 
C) Comple te plant. 
D) Acc l imat ized plant. 
E) 2 months old plant. 
d r - d i r e c t r h i z o g e n e s i s 
FIGURE-12 
EXPLANATION OF FIGURES 
(Fig . 13) 
Histogram showing response of growth hormones on Seed 
explant of Solaniim melongena. 
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EXPLANATION OF FIGURES 
(Fig. 14) 
Histogram showing response of growth hormones on Embryo 
explant of Solarium meU)ngena. 
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EXPLANATION OF FIGURES 
(Fig. 15) 
Histogram showing response of growth hormones on Leaf 
explant of Solarium melongena. 
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EXPLANATION OF FIGURES 
(Fig. 16) 
Histogram showing response of growth hormones on Stem 
explant of Solarium niclongena 
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C H A P T E R 5 
DISCUSSION 
The in vivo clonal propagation of plants is often difficult, 
expensive and even unsuccessful. Therefore, tissue culture as an 
applied branch of biological science offers an attractive means of 
propagation and gained highly profound importance in many ways. 
Clonal propagation/micropropagation through tissue culture 
can be achieved in the shortest possible time and space. Thus, it 
is possibJe to produce plants in large number starting even from a 
single cell. 
In the present investigation, experiments were carried out to 
achieve rapid micropropagation of Solarium melongena L. by seed, 
embryo, leaf and stem explants and in this chapter the results 
obtained are discussed in light of available literature on the plant. 
Differentiation of plants from cultured cells via callus 
induction can be the fastest method of shoot multiplication as well 
as for cloning of plant material and due to genetic instability of 
their cells it can be a source of varied genotypes thus callus lines 
are maintained in the present study from different explants. 
4') 
In the present investigation it was observed that high 
frequency of shoot regeneration occured from leaf derived callus 
followed by stem explant while through other explants callus was 
mostly prolific. The creamish friable and nodular callus was 
mostly produced by leaf explant on KN. BAP and BAP+IAA while 
brown friable callus was produced on KN . 2.4-D, BAP+NAA and 
KN + 2.4-D. Similarly several studies have revealed that balanced 
auxin and cytokinin supplementation for efficient callus induction 
is essential. (Alicchio et al. 1982; Gupta et al. 1982; Agarwal 
et al. 1988; Geetha et al. 1998 and Arockiasamy et al. 1999). 
Linsmaier and Skoog also reported that in tissue culture 
appropriate concentration of auxin provide the necessary stimulus 
and promote cell division. 
5.1. Seed explant 
Direct and indirect regeneration of both root as well as shoot 
from seed explant was observed on auxin and / cytokinin 
containing MS medium in the present investigation. 
Gill et al. (1996) reported that seeds germinated on the basal 
medium developed into seedlings with elongated hypocotyl and 
well developed roots while in the present investigation only root 
formation was observed on MS basal medium. 
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The results obtained in the present experiment revealed that 
the seed grown on media containing BAP underwent extensive 
swelling and developed nodular callus with large number of shoot 
buds which is inconsonance with the results of Gill et al. (1996) 
on tomato whereas Hisajima (1982) reported lateral bud growth 
from seeds of tomato and eggplant. 
5.2. Embryo explant 
Similar to the present investigation. Vugandhar et al. (1999) 
also studied morphogenetic effect of various auxins and cytokinins 
on plantlet regeneration from embryo explant of Solanum 
melangena. 
Direct regeneration of plantlet from embryo explant in the 
present investigation was observed on MS medium with lAA 
(2mg/l) which is advantageous in eggplant because there is 
genetic stability in the plants formed and is an essential feature 
for clonal multiplication. It was in confirmity with results 
obtained by Swamy el al. (1988) on eggplant, who had also 
reported callus formation on KN+2.4-D whereas in present 
investigation, along with callus shoots were also induced on this 
combination. 
51 
Root induction on MS media containing NAA and lAA 
(lmg/1 each) was reported by Swamy ci al. (1988) while working 
\Mth embryo explant of Solarium melon^ena and in our study it 
was observed on lAA (2mg/l) containing media whereas on NAA, 
only callusing was observed. 
5.3. Leaf explant 
Among the different explants studied, leaf explant followed 
by stem explant proved best source for callus induction as reported 
earlier in MomorJica charanUa (Siddiqui et al. 1997) , Solatium 
melongena (Siddiqui el al. 1998) and Solatium nigrum (Shahzad 
ei al. 1999). 
The present finding have clearly demonstrated that for 
indirect shoot regeneration leaf was the most responsive explant 
on BAP. KN. BAP+KN and BAP--NAA this is in agreement with 
earlier observations in Solatium nielotigctia (Kamat and Rao. 1978: 
Magicli et al. 1998; Raghuvir et al. 1996) and in Solarium nigrum 
(Goyal el al. 1999 and Shahzad et al. 1999) 
5.4. Stem explant 
Stem explant also proved good for indirect shoot 
regeneration on BAP (2mg/l). BAP+NAA. 2.4-D + KN. Similar 
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results were also documented in Capsicum annuum (Agrawal el al. 
1988) in Solatium nigrum (Goyal et al. 1999) and in Datura metel 
(Arockiasamy el al. 1999). 
Regarding the root initiation the shoots were surgically 
separated and cultured on MS medium containing lAA, IBA and 
NAA singly as well as in combination with cytokinin which had 
been reported earlier in Solarium melongena (Kamat and Rao 
1978), in Capsicum annuum (Swamy and Swamy 1983), in tomato 
(Jawahar et al. 1998) and in Datura metel (Arockiasamy 
et al . 1999). 
Shoot buds differentiated on any medium could be multiplied 
by subculturing them on a medium containing BAP (4mg/I). Thus, 
on this medium the number of shoots continued to increase. The 
shoots thus multiplied were isolated and placed on lAA and NAA 
for rooting. This confirms that for shoot elongation higher 
concentration of cytokinin and for root induction lAA or NAA is 
required as has been reported earlier in Capsicum annuum (Swamy 
and Swamy, 1983 and Agrawal et al. 1988) in eggplant (Polisetty 
et al. 1999) and in tomato (Geetha et al. 1998). 
Skoog and Miller (1957) reported that shoot bud 
regeneration depends on the quantitative interaction of various 
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growth regulators. In the present investigation best and direct 
shoot regeneration was achieved through stem explant followed by 
seed and embryo whereas leaf explant did not respond for direct 
shoot regeneration. 
Among the various hormones tested for direct shoot 
regeneration both BAP and 2,4-D + KN proved equally effective 
and was also reported in Capsicum annuum (Swamy and Swamy 
1983). 
In the present investigation it was noted that lAA and IBA 
alone can produce shoots from seeds, embryo and stem explant 
without incorporation of any cytokinin in the medium which is 
inconsonance with the results of Kamat and Rao (1978). This 
reveals that shoot differentiation is not essentially a function of 
cytokinin activity, since auxin alone did initiate shoot buds 
development. 
Summar 
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CHAPTER 6 
SUMMARY AND CONCLUSIONS 
In the present investigation seed, embryo, leaf and stem as 
an explants have been cultured to investigate the regeneration 
potential in response to various growth hormones singly as well as 
in combinations . The results are summarized as under: 
6.1. Indirect Caulogenesis 
From the seed explant indirect multiple shoot induction was 
observed on MS medium supplemented with BAP(2&4mg/l)and 
BAP(lmg/l) + NAA (lmg/1) while less number of shoots were 
observed on KN(2mg/l) + lAA (0.5mg/l) whereas only one-two 
shoots were observed on BAP(2mg/l) + lAA (lmg/1). 
The mature embryo explant produced the large number of 
shoots on BAP (2&4mg/l) while on KN (2mg/l) +1AA (2mg/l) and 
BAP (2mg/l) + NAA (lmg/1) only few shoots were produced. 
Multiple shoot bud regeneration was obtained from leaf 
explant cultured on MS medium supplemented with BAP(2mg/l) + 
NAA(0.2mg/l) and BAP(2mg/l) + KN(lmg/1). Whereas maximum 
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shoot buds were obtained on The^/mediunuy^rtitied with KN 
(2mg/l). BAP(2mg/l)and BAP(2mg/l)+2.4-D (2mg/l). 
The stem segments revealed induction of large number of 
shoot buds from callus inoculated on MS medium augmented with 
BAP(2mg/l). BAP(2mg/l)+ NAA(2mg l),2,4-D(2mg/l)+KN(lmg/l) 
and one-two shoot buds were regenerated on BAP (2mg/l) 
+ IAA(lmg/l) while differentiation of shoot buds into shoots were 
obtained on MS medium containing BAP (4mg/l). 
6.2. Direct Caulogenesis 
The seed explant cultured on MS medium added with 
lBA(2mg/l), IAA(2mg/l) and KN(2mg/l) exhibited poor response 
for direct caulogenesis whereas moderate caulogenesis was 
observed on BAP(2mg/l)+NAA(lmg/l). The embryo explant also, 
not proved good for direct caulogenesis as only one-two shoots 
were obtained on MS medium supplemented with IAA(2mg/l), 
lBA(2mg/l) . KN(2mg/l) + 2,4-D(2mg/l) and BAP(2mg/l) + 
lAA(2mg/l). 
Generally one-two shoot buds were observed from the stem 
explant in various combinations of auxin and cytokinin but healthy 
shoots were obtained only on BAP(2mg/l) alone and 
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2,4-D(2rag/l)+KN(lmg/l). Whereas the leaf explant did not 
responded for direct caulogenesis at all. 
6.3. Rhizogenesis 
Seed explant responded for rhizogenesis on various 
combinations of auxins and cytokinins. Profused indirect 
rhizogenesis was observed on IAA(lmg/l)+KN(0.05mg/l) whereas 
roots were induced directly from shoot on NAA(l-4mg/l) and 
IAA(2mg/l) containing medium. 
Profused rhizogenesis from embryo explant was observed on 
lAA(2mg/l) and IBA(2mg/l) , BAP (2mg/l)+IAA (2mg/l) also 
showed a sign of direct rhizogenesis while indirect rhizogenesis 
was observed on ISA (2mg/l). 
Stem explant when cultured on medium containing cytokinin 
and auxin i.e. BAP (2mg/l)+IBA (lmg/1) and BAP (2mg/l)+NAA 
(2mg/l) showed profused direct rhizogenesis and indirect 
rhizogenesis was observed on lAA (2mg/l) followed by IBA 
(2mg/l) and BAP (2mg/l) + IBA (lmg/1) . 
Various auxins were tested for rhizogenesis on leaf explant 
and IAA,1BA , NAA showed moderate direct rhizogenesis while 
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combination of two auxins i.e. lAA+IBA and 2,4-D+IBA showed 
profused direct rhizogenesis. 
The findings of my experiment lead to the following 
conclusions: 
1. Among the four explants used (seed, embryo, leaf and 
stem),fast growing calli were obtained through leaf explant. 
2. BAP at higher concentration (4mg/l) proved good for 
multiple shoot regeneration through all the explants of 
Solanum melongena. 
3. Direct regeneration in Solanum melongena could be induced 
only through seed, embryo and stem explant. 
4. Leaf explant did not show any sign of direct caulogenesis. 
5. Best indirect regeneration in Solarium melongena could be 
obtained through leaf explant on various auxins and 
cytokinins. 
6. Direct as well as indirect rhizogenesis from seed, embryo, 
leaf and stem explant was obtained on MS medium 
supplemented with lAA (2mg/l), IBA (2mg/l) and NAA 
(2mg/l). 
7. Profused direct rhizogenesis through seed explant could be 
achieved on MS medium containing varied concentration of 
NAA (1-4 mg/1). 
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8. Profused indirect rhizogenesis through seed explant could 
be achieved on MS medium containing lAA (lmg/1) in 
combination with KN (0.05mg/l). 
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